Cool temperatures have been associated with a reduction in the frequency of apnea. In premature infants, most respiratory pauses (RP) occur during periodic breathing (PB). A decreased frequency of RP during cooling may therefore be related to 1) a decrease of RP during PB, non-PB, or both and/or 2) a decrease in the relative amount of PB. To sort out these relationships, we evaluated the frequency of RP and the amount of PB in 5 premature infants subjected to a mild thermal stress during sleep. The infants were studied under radiant warmers for 6-8 hours while measurements of respiration and body temperature were made. Cooling was accomplished by allowing skin temperature to fall slowly for short periods 4-10 times during the study periods. Breathing pattern (PB or non-PB) and state were assessed, and an index (RI) reflecting the % of time apneic, was calculated for each 60 sec epoch. PB occurred in all subjects and accounted for 11-60% of the total sleep time. Most pauses occurred during PB compared to non-PB (mean RI=30+7% and 6+2%, respectively). During cooling the mean RI decreased (18.6+5.7% and 1255.5% for warm and cool periods, respectively), but there was no change in the mean RI during cooling for episodes of either PB or non-PB when evaluated separately. However, the relative amount of PB decreased during cooling (4355% to 22+14%, pC.05). We conclude that the decrease in the mean RI during cooling Was due to a decrease in the relative amount of periodic breathing. Recent studies demonstrated higher insulin (I) bindinn to various fetal tissues when compared to-the adult. We investigated the status of I receptors in developing fetal lung in rabbit. Plasma membranes were prepared from the lungs of fetuses at various gest. at'ions: 22-24D (n=5), 26-27D (n=5), 28-29D (n=8) and 30D (n=5) ; lungs from non-pregnant adult animals >2 years of age (n=3) and a younger group <4 months (n=6) were used as controls. I dose-response binding curgs were done with 1125 insulin and native I at various doses (10-to 1 0 -' 1 1 ) , and analysed by Scatchard plots. There was no change in total affinity of the I receptor sites at different gestational ages. However, the number of I receptors x 1016 per mg protein increased with gestational age from 2.1 i 0.8 at 22-24D to a peak of 12 i: 4.8 at 29D, decreasing to 1.67 f 0.66 prior to birth. The number of I receptors were markedly lower in the adult lung; 0.58 f: 0.23 in the younger group and 0.2 f: 0.08 in the older group; affinity was also significantly lower. This pattern differed from PGEl (1 x 10-4~) stimulated c-AMP generation which increased steadily from 26D to 30D gestation (30% to 300%) in these lung membranes. Conclusions: 1) The I receptor number and affinity are higher in fetal lung than in adult; 2) The decrease in I receptor number just prior to parturition does not parallel the progressive increase in adenylate cyclase sensitivity to PGEl and 3) Since c-AMP promotes lung maturation and I retards it, the fall in I receptors and increase in c-AMP responsiveness are appropriate maturational events. Theory predicts that the mechanical efficiency of high frequency ventilation should depend on the impedance of the respiratory system (Zrs). We therefore measured Zrs in 9 paralyzed, intubated infants with respiratory distress syndrome to determine magnitude of Zrs as a function of frequency and also the resonant frequency of the respiratory system. Infant gestational ages ranged from 31 to 36 weeks and weights from 1.6 to 2.3 kg. All were from 1 to 7 days old. Forced oscillation measurements were made between 4 and 40 Hz with the speaker plethysmograph method of Jackson and Vinegar (J Appl Physiol: 47, 1979). The studies were conducted during brief interruption of conventional ventilation while monitoring the infant's Ptc02 and pulse rate. Resonant frequencies ranged from 11 to 23 Hz and at resonance Zrs was 33 to 71 cm H20/L/sec. Both below and above resonant frequency, Zrs increased, rising by 20% at 6 Hz below (range 4-8 Hz) and 8 Hz above (range 5-13 Hz) resonance. One infant exhibited little frequency dependence of Zrs. For these patients, we conclude that a region of frequencies surrounding resonance exists where Zrs changes little and therefore the mechanical efficiency of high frequency ventilation should change little.
Information obtained from serial inspiratory-expiratory (I/E) flow volume (FV) curves on four children with signs and symptoms or UAO was compared to that obtained by physical examination, bronchoscopy, and airway fluoroscopy in an attempt to evaluate the usefulness of FV curves in young children. FV patterns associated with lesions of the upper airway have been described as fixed (F) Recent studies demonstrated higher insulin (I) bindinn to various fetal tissues when compared to-the adult. We investigated the status of I receptors in developing fetal lung in rabbit. Plasma membranes were prepared from the lungs of fetuses at various gest. at'ions: 22-24D (n=5), 26-27D (n=5), 28-29D (n=8) and 30D (n=5) ; lungs from non-pregnant adult animals >2 years of age (n=3) and a younger group <4 months (n=6) were used as controls. I dose-response binding curgs were done with 1125 insulin and native I at various doses (10-to 1 0 -' 1 1 ) , and analysed by Scatchard plots. There was no change in total affinity of the I receptor sites at different gestational ages. However, the number of I receptors x 1016 per mg protein increased with gestational age from 2.1 i 0.8 at 22-24D to a peak of 12 i: 4.8 at 29D, decreasing to 1.67 f 0.66 prior to birth. The number of I receptors were markedly lower in the adult lung; 0.58 f: 0.23 in the younger group and 0.2 f: 0.08 in the older group; affinity was also significantly lower. This pattern differed from PGEl (1 x 10-4~) stimulated c-AMP generation which increased steadily from 26D to 30D gestation (30% to 300%) in these lung membranes. Conclusions: 1) The I receptor number and affinity are higher in fetal lung than in adult; 2) The decrease in I receptor number just prior to parturition does not parallel the progressive increase in adenylate cyclase sensitivity to PGEl and 3) Since c-AMP promotes lung maturation and I retards it, the fall in I receptors and increase in c-AMP responsiveness are appropriate maturational events.
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